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Abstract 

An important aspect of wireless networks is their vibrant behavior. The 

traditional procedure pile is stringent as different procedure layers communicate in a 

rigorous manner. In such an instance the layers are created to run under the worst 

conditions in contrast to adjusting to altering problems. Because of the dispersed and 

vibrant nature of Mobile Ad Hoc Networks (MANETs) traditional split structure is not 

adaptable enough to address various problems like Security, Quality of Service 

assurance, Energy Efficiency and seamless video clip streaming. Therefore, numerous 

Cross-Layer design strategies have been suggested in previous research study to resolve 

these issues. This paper is a survey of such cross-layer based designs in MANETs. 
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1. Introduction 
The Need for A Cross-Layer Perspective: 

An essential facet of wireless networks is their dynamic behavior. The standard protocol 

pile is inflexible as numerous method layers communicate in a stringent way. In such a 

case the layers are created to operate under the most awful conditions in contrast to 

adapting to altering problems. This causes ineffective use of range and energy. 

Adaptation represents the capacity of network methods and applications to respond and 

observe to channel conditions [1]-[5]. This is particularly vital in mobile ad-hoc 

networks (MANETs). A MANET is characterized by no set facilities, it is developed 

automatically without any preplanning. Along with the naturally dynamic physical 

network caused by trailing, spreading, and so on, the system should adapt to the 

characteristics occurring due to the wheelchair of the nodes and continuously 

transforming subscription.[6] A MANET needs to be able to run alone as well as cannot 

count on any kind of infrastructure-based services. 

A MANET consists of nodes that connect with each other making use of multi-hop 

routes. Many directing methods address the problem of establishing as well as keeping 

the routes in a dynamic network geography. Nonetheless, most transmitting methods are 

made with less focus on the problems at lower layers like the variable web link capacity 

at the physical layer and the fluctuating contention degree at the MAC layer. [7] By 

making use of reduced layer info with a cross-layer style principle, performance 

advantage may be obtained. Consider the cross-layer concept displayed in Fig: 1. At the 

physical layer, network evaluation is executed to acquire the rapid SNR of a link, which 

impacts the data rate picked, which subsequently influences the transmission hold-up. 
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The directing protocol after that makes a directing decision based upon the hold-up 

associated with each link. The routing choices subsequently affect the network load 

circulation and impact the lower layer criteria. Thus, the efficiency of the layers is inter-

related [8]-[9]. 

 

 

 
 

Figure .1 Layout of Cross-Layer Design Concept 
 

2. Issues and Solution of MANETs 

A. Quality of Service  

Previous work has been done to guarantee Quality of Service (QoS) in wireless mobile 

networks [10] and cognitive radio networks [11] Giving the very same in MANETs is 

challenging due to numerous factors. As wireless ad-hoc networks have restricted 

bandwidth and vibrant topology, it is made complex to give satisfying QoS. Whole lots 

of cross layer design strategies have been recommended to accomplish significant QoS. 

The objective of [12] is to utilize the resources efficiently and meet the QoS demands in 

MANETs. The authors recommend a cross-layer based directing protocol QBDSR (QoS-

Based DSR). As the name of the routing protocol recommends, it is based upon the 

traditional DSR transmitting protocol. Speculative outcomes confirm that QBDSR 

satisfies the QoS requirements of multimedia applications. [13] suggests an architecture 

which uses cross-layer based strategy with top priority queuing to guarantee acceptable 

QoS in wireless ad-hoc networks. In their style, one node knows the various other parts 

in the network. Medium Access Control (MAC) Layer Metrics (MLM) and Network 

Layer Metrics (NLM) details are shared between the nodes. ONLINE MARKETING has 

information concerning the MAC layer barrier whereas NLM has network topology as 

well as courses gains. Scheduling gets boosted due to this technique as info from various 

layers is being applied. Usefulness of the version is analyzed with the simulation results. 

 

[14] attempts to improve QoS for real-time applications in MANETs. The directing 

protocol proposed by them is described CDMA Bus Lane transmitting method. This 

method aims for reliable usage of medium access control in a cross-layer system. The 

protocol recommended calculates, designates as well as schedules resources for CDMA 

based ad-hoc networks. In [15], authors suggest a cross-layer design the boosts the 

throughput of best shot website traffic together with the throughput of real-time website 

traffic. Their work is an expansion of [16] which was Distributed Cross-Layer QoS 

(DCLQ). [16] was based upon node-disjoint multipath transmitting in MANETs. [15] 

had the ability to improve overhead but with a trade-off of little overhead. Simulations 
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outcomes were able to confirm the renovation of throughput in best effort circulations as 

well as real-time flows. Because of supporting QoS in MANETs with just a single layer 

being hard and also complex, [17] has actually recommended a Stateless Wireless Ad 

Hoc Network (SWAN). It is a cross-layer layout scheme to enhance QoS. To safeguard 

real-time degraded solutions cross-layer cooperation system is established. Data transfer 

penetrating and directing are integrated in a solitary process to eliminate redundant 

functions in SWAN. Routing is enhanced by altering the format of the transmitting 

request packet. Simulations for this scheme was done on OPNET. Experimental 

outcomes were able to show that end-to-end hold-up specifically jitter delay was lowered 

dramatically. These outcomes make SWAN perfect for multimedia solutions. 

 

Offering QoS warranty was done by [18] too. [18] suggested a cross-layer layout model 

for MANETs. The version figures out the optimum route from path end-to-end delay, 

course usable degree, hops, throughput proportion and needed the transmission capacity 

of directing. Simulations were done on ns-2 and results were appealing. [19] suggests a 

transmitting protocol described as QoS-AOMDV. The goals of this directing procedure 

are to offer power conservation along with the equilibrium of the path. It is a cross-layer 

style method. It uses details gained from the network layer and MAC layer. Throughout 

data transmission, information is sent to several paths individually. This conserves power 

and balances the lots in multiple courses. Simulations results validated the much better 

efficiency of QoS-AOMDV regarding end-to-end delay as well as throughput as 

contrasted to AOMDV. Writers of [20] attempt to avoid efficiency degradation in 

Realtime applications by high information loss and usual web link damage. As typical 

solitary layer techniques are hard to provide QoS warranty, they have utilized cross-layer 

based design strategy. Their directing protocol is called Cross Layer Best initiative QoS 

conscious transmitting method (CLBQ). Fig. 2 shows the cross-layer approach in CLBQ. 

QoS specifications are linked top quality, information prices and MAC delay. Interaction 

in between Physical, MAC and Network all three layers takes place. 

 

 
 

Figure.2 Approach of Cross layer implemented in CLBQ [20] 
 

Authors of [21] suggest a cross-layer design-based method to preserve QoS for 

multimedia applications. The goal of this technique is to maximize resource application, 

end-to-end hold-up and video clip transmission rate. This formula works with the 

concept of spectrum noticing as well as sharing. Experimental outcomes show 
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improvement in throughput. [22] Proposes a novel technique to enhance QoS in 

MANETs which is testing because of fast link failings and channel opinion in 

wireless ad-hoc networks. Suggested approach uses channel modelling to attain path 

loss and course gain. The design uses buffer modelling to make use of the limit for 

package transmission likelihood. Lastly, the video clip distortion version is made use of 

to rebuild the video packet received at the destination. Simulations outcomes show the 

proposed model outshining the existing one. Writers of [23] propose an adaptive cross-

layer based technique to work on various conditions of QoS application. According to 

the network capability and QoS need, the design optimizes network performance. 

Because of having the ability to adapt multiple layers of the procedure stack, it can 

manage any kind of network problem. Experimental outcomes reveal the version 

accomplishing a good QoS performance. To sum up all, [24] is a fantastic source to go 

through. It addresses the services to QoS concerns for cross-layer based MANETs. 

Writers of [24] existing fundamental ideas, review recent outcomes relating to cross-

layer layout to assure QoS in wireless ad-hoc networks as well as concerning the future 

extent in this field.   

 

B. Security  

Because of the lack of systematized control in the mobile impromptu networks, 

safety is a considerable obstacle. Previous study in safeguarding ad hoc networks 

normally contained protecting network as well as information link layer independently. 

The future papers we will review will have a cross-layer style strategy to make wireless 

ad-hoc networks safe and secure overall. [25] recommends a technique to make multi-

path routing safe and secure in MANETs. As multi-path routing supplies multiples paths 

from the resource to the destination, it increases the dependability of the network. The 

routing system in [25] has a path evaluation plan to offer dependability. The writers of 

[26] attempt to take care of MAC wrongdoing with cross-layer participation. The system 

structure recommended by them can be seen in Fig. 3. 

 

 
Figure 3. Frame Work for Cross-layer system to handle MAC misbehavior 

[26] 
 

According to different MAC misbehavior, their system develops a trust list based 

on the discovery information gotten at the link layer. With the assistance of this depend 

on list, network layer can choose a route which is most trustworthy as opposed to 

selecting the fastest path. As talked about earlier, due to dispersed control as well as 
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absence of framework in MANET, safety threats exist in all layers of the network stack. 

Great deals of methods are present to deal with the selection of network assaults as well 

as threats. Among one of the most widely made use of options is to develop an Intrusion 

Detection System (IDS). IDS can be developed to discover a assault or a course of 

assaults relying on the needs. By studying the network circulation patterns of previous 

strikes, it attempts to anticipate future strikes having similar characteristics before they 

end up being severe. As in MANET hazards exist in all layers, a Cross-layer based 

Intrusion Detection System (CIDS) can successfully discover attacks with the aid from 

multiple layers. [27] shows a flexible strategy to discover grey and black hole strikes in 

ad hoc networks. The authors recommend a path-based technique to overhear the next 

jump's action in the network layer. Crash price reporting system is formed in the MAC 

layer. Writers simulated their scheme on ns-2 simulation device and had above 90% 

black and grey hole strikes discovery price. [28] proposes a cross-layer based breach 

discovery system to discover as well as minimize Denial of Service (DoS) assaults. In 

[29] solitary layer strategies for invasion detection in MANETs are contrasted to the 

cross-layer ones. Basic classification strategy, Linear Discriminant Analysis (LDA) was 

made use of by the authors to differentiate attacks from the regular behavior of the 

network. Optimized Link State Routing (OLSR) is made use of in the simulation. In 

optimized link state routing, Topology Control (TC) is used to circulate geography info 

in the network to make sure that nodes know the present topology. Simulation results for 

geography control-based detection (true positives) can be seen in Fig. 4 (a). Whereas Fig. 

4 (b) shows the geography control-based spoofing (real negatives). 

 
According to different MAC misbehavior, their system develops a trust list based 

on the discovery information gotten at the link layer. With the assistance of this depend 

on list, network layer can choose a route which is most trustworthy as opposed to 

selecting the fastest path. As talked about earlier, due to dispersed control as well as 

absence of framework in MANET, safety threats exist in all layers of the network stack. 

Great deals of methods are present to deal with the selection of network assaults as well 

as threats. Among one of the most widely made use of options is to develop an Intrusion 

Detection System (IDS). IDS can be developed to discover a assault or a course of 

assaults relying on the needs. By studying the network circulation patterns of previous 

strikes, it attempts to anticipate future strikes having similar characteristics before they 

end up being severe. As in MANET hazards exist in all layers, a Cross-layer based 

Intrusion Detection System (CIDS) can successfully discover attacks with the aid from 

multiple layers. [27] shows a flexible strategy to discover grey and black hole strikes in 

ad hoc networks. The authors recommend a path-based technique to overhear the next 

jump's action in the network layer. Crash price reporting system is formed in the MAC 

layer. Writers simulated their scheme on ns-2 simulation device and had above 90% 

black and grey hole strikes discovery price. [28] proposes a cross-layer based breach 

discovery system to discover as well as minimize Denial of Service (DoS) assaults. 

In [29] solitary layer strategies for invasion detection in MANETs are contrasted 

to the cross-layer ones. Basic classification strategy, Linear Discriminant Analysis 

(LDA) was made use of by the authors to differentiate attacks from the regular behavior 

of the network. Optimized Link State Routing (OLSR) is made use of in the simulation. 

In optimized link state routing, Topology Control (TC) is used to circulate geography 

info in the network to make sure that nodes know the present topology. Simulation 

results for geography control-based detection (true positives) can be seen in Fig. 4 (a). 

Whereas Fig. 4 (b) shows the geography control-based spoofing (real negatives). 
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C. Energy Efficiency   

Previous research study helps power performance in Cognitive Radio [30] and Smart 

Grid [31] has been done, however the very same in wireless ad-hoc networks is a 

difficult task. As MANETs are non-infrastructure networks which consist of mobile 

nodes equipped with a restricted battery, reliable use of power comes to be a critical 

issue. For effective energy preservation, several energies eating balance routing methods 

have been suggested. In [32] a novel routing protocol described as Busy zone Avoidable 

Energy take in Balance Routing (BAEBR) is suggested. 

 

D. Video Streaming  

Wireless ad-hoc networks are highly unforeseeable as well as have transmission 

capacity restraints. Reliable video streaming over them always stays a difficulty. Like 

[33], a cross-layer based style technique is utilized to fix this difficulty. Though a lot of 

the cross-layer layout for video streaming lacks speculative validation of real-life 

performance capability, [34] tries to conquer it. Writers of [34] have created a test-bed 

where they implement the cross-layer structure for video streaming apps over IEEE 

802.11 based wireless ad-hoc networks. Both hardware and software components in 

addition to monitoring devices are consisted of in the proposed test-bed. The test-bed 

enables the application layer to work with link layer to enhance the performance which 

causes far better video clip top quality. 
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Figure 4. Simulation results for TC based detection: True Positives and 

Negatives 
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Figure .5. Comparison of node and energy is exhausted in each period [31] 
 

 

 

Figure. 6. Categorization of surveyed cross-layer proposals [35] 

 

Conclusion 

In this paper, various cross-layer design-based designs for mobile ad-hoc 

networks have been talked about. 4 considerable problems of MANETs have been 

divided right into sub-categories and talked about. QoS assurance with cross-layer design 

precedes. After QoS, we go over Security with a emphasis on cross-layer based network 

intrusion discovery systems. Effective power conservation is reviewed following with 

cross layer driven services. Problems are finally concluded with just how in the future 

age of multimedia, video can be accurately as well as effectively streamed in MANETs. 
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